






















Vowel generation method focused on outline of frequency spectrum
Masakazu ARAKAWAɖ , Kouhei HAYASHIɖɖ , Tsubasa NAKAYAMAɖɖɖ ,
and Akio MARUYAMAɖ
We propose a vowel generation method focused on outline of frequency spectrum for a vowel. 
One of some vowels is sampled, and modifying it according to the feature of frequency spectrum for 
each vowel. In this way, the feature of tone is kept and other four vowels are generated from one 
vowel. We have experimented the case of other four vowels were generated from each of vowels /a/, /i/, /u/, 
/e/, /o/, and evaluated for fi ve vowels obtained by the above method by four test subjects. We obtained 
good results in the experiment that vowels of /a/, /i/, /u/, and /o/ are generated by modifi ed vowel /e/ .















































ĲĳĵıŉŻ ͂̈́ͥȅ଎ ȪːŤȫ͉Ȅ༦إ İ̅ İ ͅ௖൚̳ͥ୊ൽ
͈ࠁͬা̱̤̀ͤȄలˍγσζϋΠȄలˎγσζϋΠ̷͉























































Ĳĵıı ȡ ĴıııŜŉŻŞ ͅάȜ·͈౓̦̜̞̠ͥ͂ވ೒ത̦ࡉ












ĸķĸįĲĳıĵ ġ Ƚ ĺįĵĺĶĶ ķįıĹ
ĳĶĶįĸıķĹ Ƚ ĲĸįĹıĶĳ ĳįıĳ
ĸĶĺįıĵĶĵ Ƚ ĲĹįĶĳĳĴ ķįıĳ
ĲĳķįĶıĸķ Ƚ ĲĺįıĲĵĳ Ĳįıı
ĶĲĲįĵĲĴķ Ƚ ĳıįııĲĺ ĵįıĶ
ķĵıįķĲĳĹ Ƚ ĳĲįıĺĸĺ ĶįıĹ
ĲĲĶĳįıĳķ Ƚ ĳķįıĴĴĲ ĺįĲĵ
ĹĺķįĴĲĺķ Ƚ ĳķįķıĳĴ ĸįĲĲ
ĲĲĵĴįĺĶĲ Ƚ ĳĹįĵĺĶĲ ĺįıĸ
ĲĳĸĹįĶĴĵ Ƚ ĴĲįĹĵĴ ĲıįĲ
Ȫţȫඵ਱య౳଻˞
ਔ෨ତȪŉŻȫ τασȪťŃȫ ෼إ
ĲĳĴįıĵķĺ Ƚ ĲĸįĹĵĳķ Ĳįıı
ĸĵĵįĲĵıķ Ƚ ĳĲįķĳĲĹ ķįıĵ
ĸĳĺįĵĺĳĳ Ƚ ĳĴįĺĵĳĹ ĶįĺĴ
ĳĵķįıĺĴĹ Ƚ ĳĵįıĴĺ ĳįıı
ķĳĲįıĺĴĹ Ƚ ĳĵįĴĳĵ Ķįıĵ
ĹķĸįĲĹĸĶ Ƚ ĳĶįĳĳĳĺ ĸįıĶ
ĹĶĳįĶĴĺĲ Ƚ ĳĶįĶĳĴĳ ķįĺĴ
ķıĺįĴĸĶ Ƚ ĳĸįĲĹıĹ ĵįĺĶ
ĴķĺįĲĵıķ Ƚ ĳĸįķķıķ Ĵįıı














ĲĳĵıįĹĶĲ Ƚ ĲĹįĳĸĶĸ ĵįıĳ
ĲĳĴĳįĸĸķ Ƚ ĲĺįķĴĹķ Ĵįĺĺ
ĺĳĹįķĲĺĵ Ƚ ĳıįıĹĹ ĴįıĲ
ĴıĺįĶĴĺĹ Ƚ ĳĹįķĸĸĸ Ĳįıı
ĲĶĶıįĴĺĲ Ƚ ĳĹįĹķĹĳ Ķįıĳ
ĲĶĵĳįĴĲķ Ƚ Ĵıįĳĸĸĵ ĵįĺĺ
ķĲĺįıĸĺķ Ƚ ĴĳįĴĲĸĴ ĳįıı
ĲĹĶĺįĺĴ Ƚ ĵĲįĶĴĵĸ ķįıĳ
ĲĹĵĺįĲķĵ Ƚ ĵĳįĹĴĴĲ ĶįĺĹ
ĵĴĴıįĹķĶ Ƚ ĵĵįĳĸĵĴ Ĳĵįı
Ȫťȫ਱య౳଻
ਔ෨ତȪŉŻȫ τασȪťŃȫ ෼إ
ĵĺĶįĳķĴķĸĳ Ƚ ĳĹįĴĺĴĶķĵ ĵįıĴ
ĳĶĶįĸıķĸĹĸ Ƚ ĳĹįĸĸĹĸıķ ĳįıĹ
ĶĲĵįĲıĶĳĳĶ Ƚ ĳĺįıĵĵĲĴĳ ĵįĲĹ
ĲĳķįĶıĸĶķĹ Ƚ ĴıįĹĲĳĺĶĳ ĲįıĴ
ĸĶĺįıĵĶĵĲ Ƚ ĴĳįıĶĹĵıĸ ķįĲĸ
ĶıĴįĴĴĹķĳĴ Ƚ ĴĵįıĺııĲĶ ĵįıĺ
ķĴĳįĶĴĸĹĵĳ Ƚ ĴĶįĸĲĸĺĵĺ ĶįĲĵ
ĴĸķįĹĴĲıĶĶ Ƚ ĴĸįĲıĺĶĲķ Ĵįıķ
ĴĺĶįķĸĳķıĸ Ƚ ĴĹįĸĳĴĺıĵ Ĵįĳĳ



















ߓఘഎ͉ͅȄİ˽ İ ͉ Ĳııı ȡ ĳıııŉŻ ͈૦໙̦ఱ̧̩Ȅ
ĳıııȡ ĴıııŉŻ͈૦໙̦೩̞ȅİ̅ İ ͉ ĴııŉŻȡ ĴıııŉŻ
ັ߃́͘૦໙̦ئ̦ͤ௽̫Ȅոࣛఱ̧̩̈́ͥȅİ̑ İ ͉ܖإ
̦ड̩ࣞ͜Ḙ̷̥̏ͣષ͈ਔ෨ତ́૦໙̦ئ̦ͤ௽̫̞̀
ͥȅİ́ İ ͉ Ĳııı ȡ ĴıııŉŻ ͈૦໙̦೩̩Ȅոࣛఱ̧̩̈́




ड͜ఉ̩͈ਔ෨ତ଼໦ͬ܄̞ͭ́ͥ İ́ İ إͬဥ̞Ȅஜ୯
́಍࿒̱̹ڎ༦إ͈ਔ෨ତΑβ·Πσ͈අಭ̵ࣣͩ̀ͅ
őńષ͈ΕέΠ;Ϳͺͼ΋ρͼΎ́ İ́ İ إ͈ਔ෨ତΑβ·
ΠσͬحࢥȪέͻσΗςϋΈȫ̱̀Ȅఈ͈༦إ İ˽ İȄİ̅ İȄ
İ̑ İȄİ̋ İ ͈୆଼ͬদ͙̹ȅ̷͈֚႕̱͂̀Ȅ਱య੫଻͈
İ́ İ إȪ଎˕ȪŤȫȫͬحࢥ̱Ȅఈ͈ː༦إͬ୆଼̱̹ાࣣ
͈ਔ෨ତΑβ·ΠσͬȄ଎ ĲĲͅা̳ḙ͈̏ͦͣਔ෨ତΑ
β·Πσͬ঵̾إ୊ͬ Ĳĳ ૽ȪĲı యˏ૽Ȅĳı య˓૽Ȅĵı
యˎ૽ȫ͈๭ࡑ৪ͅ໳̵̥Ȅˑਅ႒͈༦إ̱͂̀෇ে́
̧̥̠̥ͥ̓฻೰̱̹̭̀ͣ̽͂ͧ͜ȄĲĳ ૽஠֥̦ˑਅ
႒஠͈̀༦إ İ İ˽ ȡ İ̋ İ ̞̾̀ͅȄୃ̱̩෇ে̧̹́ȅ
ȪŢȫİ˽ İ Ȫťȫİ̋ İ





༷֚Ȅոષ͂൳အ͈਀ਜ਼̽̀͢ͅ İ́ İ ոٸ͈༦إ̥ͣఈ
͈༦إͬ୆଼̳̭ͥ͂͜দ͙̹̦Ȅİ İ˽Ȅİ̅ İȄİ̑ İȄİ̋ İ








ͤ͢ఉ̩͈ਔ෨ତ଼໦ͬ܄͚ İ́ İ ͬఈ͈༦إ̥ͣ୆଼̳
̭̦ͥ͂ࣾඳ̜̹́̽͂ࣉ̢ͣͦͥȅ̹͘Ȅ೩ਔ෨֖ȡ
ĴıııŉŻ ߃ཌྷ͈́͘ਔ෨ତ଼໦̦ઁ̞̈́ İ̅ İ ̞͉̾̀ͅȄ
ຈါఝ֖͈૦໙ͬࡘଚ̵̯̺̫͉ͥ́Αβ·Πσ஠ఘͅ
చ̳ͥਔ෨ତྀ͈௖చഎ̈́་اͬఱ̧̧̩̞̹́̈́͛ͅȄ
ྶږͅڎ༦إ͈අಭͬठ࡛̳̭̦ͥ͂ࣾඳ̜̹́̽͂ࣉ
̢ͣͦͥȅ
̭͈࿚ఴٜͬࠨ̳̹͈֚ͥ͛਀༹̱͂̀Ȅ႕̢͊Ȅ̴͘
΀ϋΧϋ΍́෼إ଼໦ͬޑ಺̱਱໦̈́૦໙ͬං̹͈̻ͅȄ
ͼ΋ρͼΎ́༦إྀͅຈါ̈́ਔ෨ତఝ֖͈૦໙ͬئ̬ͥ
̭͂ͤ͢ͅȄ༦إྀ͈ਔ෨ତΑβ·Πσ͈අಭͬͤ͢ྶږ
̧́ͥͅخෝ଻̦̜ͥȅ̱̥̱༷֚́Ȅحࢥٝତͬਹ͇ͥ
̱̹̦̽̀ͅ୊ৗ͈අಭͬࠨ͛ͥਔ෨ତ଼໦͜൳শͅఅ
̱̠̭̥̈́̽̀͂ͣ͘Ȅࡓ͈إ୊̦঵̞̽̀ͥ୊૗ͬఅ̈́
̠خෝ଻̦̩̭ࣞ̈́ͥ͂͜ࣉ̢ͣͦͥȅ
͈ࣽٝͼ΋ρͼΎͥ͢ͅإ୊͈حࢥ͉́Ȅ̷̸͈ͦͦΑ
β·Πσ͈ٽࠁ͈අಭͬषၛ̵̹̹ͥ͛Ȅຈါ̈́ఝ֖͈෼
إոٸ͉૦໙ͬȽĲĳı ŜťŃŞ ́͘ئ̬Ȅ஠̩໳̢̭̞̈́ેఠ
̱̹ͅȅ༷֚́ȄܖإȄ͍̈́ͣͅ ĵıııŉŻ ոષ͈෼إ͉Ȅ
༦إ฻༆ͅచ̳ͥגޣ̦ઁ̩̈́Ȅ̹͘إৗȪࡓ͈୊૗ȫͬ
֋঵̳̹ͥ͛ͅਹါ̈́࿨ڬͬ঵̞̽̀ͥ͂฻౯̱Ȅ͓̈́ͥ
̩૦໙ͬئ̴̬ͅॼ̱̹ȅȪܖإ͈͙ͬॼ̱̹إͬै଼̱
̀໳̞͙̀ͥ͂Ȅ૽͈୊͉͂෇ে̱̦̹̩ୃࡗ෨͈̠̈́͢
ഩঊإͅ߃̞إৗ̈́ͥͅḙ͈̭̥̏͂ͣȄܖإ͉༦إ฻༆
ͅגޣ̦ઁ̞̈́͂฻౯̱̹ȅȫ̹͘Ȅİ̅ İ ͈̠̈́ࣞ͢ਔ෨
଼໦̦ਔ෨ତΑβ·Πσ͈ఉ̩ͬ୸͛ͥ༦إ͉́Ȅܖإ͘
́ॉ̱̠̽̀͂͘ȶ΅Ȝϋȷ̲͂ۜͣͦͥະ١̈́إ̈́̽ͅ
̱̠̭̥̹̀͂ͩ̽͘͜ȅ
˒ȅ͂͛͘
༦إͬࠨ೰ັ̫ͥါள̱͂̀ਔ෨ତΑβ·Πσ͈ٽࠁ
ͅ಍࿒̱Ȅ͈֚̾༦إ̥ͣఈ͈ː༦إͬ୆଼̳̭ͥ͂ͬদ
͙̹ȅ̷͈ࠫضȄİ́ İ إ͈ਔ෨ତΑβ·Πσͬఈ͈ڎ༦إ
͈අಭ̵ࣣͩͅحࢥ̳̭ͥ͂̽̀͢ͅȄॼ͈ͤː༦إͬ୆
଼̧́ͥخෝ଻̦̜̞̠ͥ͂ࠫضͬං̹ȅ
ུြȄਔ෨ତΑβ·Πσ͉ͅ୊ৗͅ۾̳ͥါள͂༦إͅ
۾̳ͥါள̦ईह̱̤̀ͤȄ̷ͦͣͬ໦ٜ̱Ȅٜଢ଼࣐̠ͬ
਀ਜ਼͜ࣉ̢ͣͦͥȅ̱̥̱Ȅࣽٝ৘षͅ୆଼̱̹༦إͬບ
ث̱̹ํս͉́Ȅ̷͕ͦ̓ఱ̧̈́୊ৗ͈Ⴆا̦̜̹̫̽ͩ
͉̩́̈́Ȅࡓ͈୊૗͜ठ̧࡛̞́̀ͥ͂ࣉ̢͈ͣͦͥ́Ȅ
͕͈̓͢ୈഽ̦ݥ̞͛ͣͦ̈́ࡠͤḘ͈̏തͬྫণ̱̀͜৘
ဥ଻͉̜ͥ͂ࣉ̢ͣͦͥȅ
ࣽࢃ͈هఴ̱͉͂̀Ȅ̯ͣͅఉ̩͈༦إ΍ϋίσͬन৾
̱̀৘ࡑ࣐̞ͬȄ༦إ་۟έͻσΗ͈ΩριȜΗͬͤ͢ᣰ
ྟͅ೰̭͛ͥ͂̽̀͢ͅȄ་۟ୈഽ͈࢜ષͬ଎̹̞ͤȅ͘
̹Ḙ༹͈༷̏́ै଼̱̹إ୊̦ୃ̱̩෇ে̧̥̠̥́ͥ̓
͈ຽ༑଻̞̾̀͜ͅȄͤ͢ఉ̩͈๭ࡑ৪͈ފႁͬං̀ږ̥
͛ͥຈါ̦̜ͥ͂ࣉ̢̞̀ͥȅ
४ࣉ໲ࡃ̤͍͢४ࣉ˱ˮ˨
ˍȫչ໛໐ȁో Ȅإ୊ΗͼίρͼΗ͈୭ࠗȝౙإ୯إ୊෇ে͈ܖ
ய͂ śĹı ͥ͢ͅୋै႕Ȅ˟˭੄ๅȄĲĺĹĴį
ˎȫ୊͂إ͈ܿ੅ȁ୊͈ਅ႒͂อ୆͈ॽழ͙Ȫؗഩܨࢥުڼ৆ٛ
২ȫũŵŵűĻİİŸŸŸįŰŬŪįŤŰŮİūűİųťİŴŴİŴűŦŦŤũįũŵŮŭȪŢŤŤŦŴŴŦťġ
ĲĳġŋŶůŦġĳıĲĶȫ
ˏȫŔįœŰŴŦůĭġőįŉŰŸŦŭŭȪಠȫȄ࣏֔ၦ࣐Ȅଫࡔ༓Ȫ۬࿫ȫȄࣽີ୫
ঊఈȪ࿫ȫȄإ୊Ȇಶژ͈̹͈͛૞࣢͂ΏΑΞθȄ٬໲൴Ȅ
ĲĺĺĹį
ːȫਹإΞΠȶႲ௽إȷȼȶౙඊإȷρͼήρςȜ
ũŵŵűĻİİŬŢŴŢůŦŵŦŵŰįūűİŰůŨŦůŠťŰŸůįũŵŮŭȪŢŤŤŦŴŴŦťġ Ĳĳġ
ŋŶůŦġĳıĲĶȫ
ˑȫႅࢴ໹Ȅ࣏୼ୃგȄ܃५ࢴ୆ȄȨਔ෨ତΑβ·Πσ͈ٽࠁͅ
ಕ࿒̱̹༦إ་۟ȩȄཤၘ౷ߊڠ୆ͥ͢ͅࡄݪอນٛȄŇĮĹĳȄ
ĳıĲĳȅ
ਔ෨ତΑβ·Πσ͈ٽࠁͅ಍࿒̱̹༦إ୆଼਀༹
